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[Problems to be Solved by the Invention] 

underside elecirode layer of thin film capacitor which is 
formed on circuit board and adhesion of substrate are 
improved densely make objective. ^- 

- -[Means to SoNe the Problejns]* . " : 

Between substrate 1 5 ahd i^de^isi de i dccirocfeThj CT"1'3~ 
adhesive layer 12 which COTsistsof oxitk^f rn^al which 
._ forins.imdersife ^ 1 3 Is Srned ^adtesibn of 

substrate 10 arid underside elects 
which it tries to hiiproveaFthis adhesive layer 12. 
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Claims 

2] 

«HB«»Jil**S^&T«l«ttli(cfiloT|| 
[H*«3] 



r ~.---':{€.laim(5)}^ 



(Claim 1]; 



V 



seqi^ntraHamirating underside e lectrode tayerc dielectric 
layer, topside electrode layer on substrate, adhesive layer 
whichconsists of oxide of metal which forms aforementioned 
underside electrode layer between aforementioned substrate 
and aforementioned underside electrode layer in thin film 
capacitor which is formed, lies between thin film capacitor 0 
which densely ismade feature 

[Claim 2] 

Ratio of oxidation decreases aforementioned adhesive layer to 
the continuous from substrate facing toward underside 
electrode layer thin film capacitor 0 which is statedin Claim 1 
which densely is made feature 

[Claim 3] 

Ratio of oxidation decreases aforementioned adhesive layer to 
the stepwise from substrate facing toward underside electrode 
layer thin film capacitor 0 which is statedin Claim 1 which 
densely is made feature 

[Claim 4] 

As underside electrode layer is formed from Ru, adhesive 
layer is formed from RuO? thin film capacrtor 0 which is 
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tf**«5] 

8 1 (ClBKO)aiffia> J r>^ 0 



/ 



i:f 1 lcE««>SMa>r:/«*v 

[fff*£8] 

Sim*HA< Ba^Sr^f iO, 0><D?*a<f MUS 



CH*9ii] 

«»«s»*-r*P8a>*Hft*fxA< at -efco 

[»*«12] 



[»** 13] 



stated in Claim 1 which densely is made feature 
[Claim 5] 

As underside electrode layer is formed from Ir, adhesive layer 
is formed from IrO?!thin film capacitor* which is stated in 
Claim 1 which densely is madefeature 

(Claim 6) 

substrate is mica substrate and thin film capacitor Q which is 
stated in Claim 1 which densely is made feature 

[Claim 7 1 \ 

substrate glass-epoxy substrate * polyimide baseplate, is 
aramid substrate or other organic material substrate and thin 
film capacitor* which isstated in Claim 1 which densely is 
made feature 

[Claim 8] 

thin film capacitor Q which is stated in Claim 1 where 
dielectric layer consists of the crystal of perovskite structure 
of Ba* Sri. v Ti0 3 and densely makes feature 

[Claim 9] 

sequential laminating underside electrode layer, dielectric 
layer, topside electrode layer on substrate, in manufacturing 
method of thin film capacitor which it tries to form, 



oxidizing gas which underside electrode layer oxidation is 
done is introduced with the initial stage step which forms v 
underside electrode layer on substrate, adhesive layer 
wbichconsists of oxide layer between substrate and underside 
electrode layer is formed the manufacturing methodo of thin 
film capacitor which densely is made feature 

[Claim 10] 

/ \ 

Adhesive layer being DCsputtering methbd , manufacturing 

methodo of ihin film capacitor which is statedin Claim 9 

which film formation is done and densely makes feature 

[Claim 11] 

When forming adhesive layer, atmosphere gas. being Ar, 
oxidizing gas being 0 2 , furthermore oxidizing gas flows with 
20- 50% concentration of gas entirety manufacturing 
methodo of thin film capacitor which is stated in Claim 1 0 
whichdensely is made feature 

[Claim 12] 

concentration of oxidizing gas which forms adhesive layer 
decreases to the continuous at time of film formation 
manufacturing methodo of thin film capacitor which is 
statedin Claim 9 which densely is made feature 

[Claim 13] 
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Specification 

[0001] ^ 

y . i<ir*«± / icT««an. §im<*»s ±m 



[0002] 
[«*<»&«] 

*«*C««*Jh4«*BB*»B*a>'J*£ 

[0003] 

c©»£ic5MiB**WBi.*B»*a>*& 
-e. £B» »B©»-o*B»Ba>rt«UB8 

SEBtfJKfcy . BBB/-f Xa6<«a*ti*C 



concentration of oxidizing gas which forms adhesive layer 
decreases to the stepwise at time of film formation 
manufacturing method « of thin film capacitor which is 
statedin Claim 9 which densely is made feature 



(Description of the Invention) 
fOOOl] 

[Technological Field of Invention] 

this invention it relates to thin film capacitor and 
manufacturing method, underside electrode layer, dielectric 
layer v topside. electrode layer sequential laminates on 
especially substrate and it regards thin film capacitor and the 
manufacturing method which it tries to form 

[0002] 

[Prior Art] 

Attendant upon miniature weight reduction of electronic 
equipment miniaturization of electronic circuit mounting 
substrate which isinstalled in this kind of electronic 
equipment is required. 

Then miniature making into a chip of passive component a 
trend to high integration of serniconductor integrated circuit 
and a narrowing* and/or resistance of the electric wire and 
like capacitor is advanced. 

Furthermore semiconductor integrated circuit element and in 

both surfaces of electronic circuit board mounting .passive.. 

component which miniaturization is done in high density, it 
has made multilayer structure. 

[0003] 

[Problems to be Solved by the Invention] 

As for electronic circuit mounting substrate miniaturization 
and high densification of further are required\request are 
satisfied with fully have become impossible with 
miniaturization and just trend to high density mounting of 
passive component an above-mentioned way.densely. 

Then in order that this kind of request is satisfied, to mounting 
substrate itbuilds in converts passive element it is tried 
densely. 

In this case passive element with printing and vapor 
deposition or other method, being somethingwhich in form of 
thick film* thin film is mounted in internal of multilayer 
substrate,miniaturization it does from circuit board with this 
kind of measure , densely itbecomes possible. 

In addition resistance and capacitor or other passive 
component electric wire between part becomes short in 
iniernal of multilayer substrate it mounts depending 
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[0004] 

rtiWfc***»*ICl*L SS«f*i:LT Ba* Sr,. x 
ft, -ttlZ 500 deg C iU±CDSa-C±!BCD»«i 

zo>tz#)lz&Win*toMi&&tLX. Bit lift 

&n 2784555 ^^(C^oT^^tl^cfc^S 
[0005] 

l^&fttfffiTLlf JAPANESE JOURNAL QF 
APPLIED PHYSICS 35 # 9B ^ 4880-4885 H 

li. ^ti6fl>Wlc Ti SH£*A-f £C<tlzJ:o 
[0006] 

©-efeor . &«£»tt?«T§!*ttiiJ:*& 

[0007] 



uportdensely, means that high frequency noise is decreased 
[0004) 

When it builds in converts thin film capacitor of high capacity 
in internal of the multilayer substrate, it is necessary thin film 
formation to do BaxSri. x TiO;(BTS ) or other ferroelectric as 
the dielectric. 

When and this kind of strong dielectric layer is formed, 
above-mentioned thermal processing mustbe done generally 
with temperature of 500 deg C or greater. 

Have tried to use ceramic substrate of kind of high heat 
resistance which is shown with for example Patent No. 
2784555 disclosure as passive element built-in substrate, 
because of this. 

However, when ceramic substrate is used, it becomes high 
cost conversion of the electronic circuit board, there is a 
problem where application is limited. 

Then replacing to ceramic substrate, it uses mica substrate, it 
is considereddensery. 

mica substrate with low cost f has high heat resistance, 
furthermore there is a benefit where high frequency 
characteristic is good. 

[0005] 

On one hand, furthermore Pt electrode of oxidation resistance 
is used generally with high heat resistance , as electrode of 
thin film capacitor is many densely. 

But as for Pt electrode there is a problem mat furthermore 
etching it isdifficuJi to do with high cost . 

Then replacing to this kind of Pt electrode, it uses 
Ruelectrode, it isproposed densely with for example 
JAPANESE journal OF APPLIED pH YSIC S Vol.35 9B 
number 4880 - 4885 page . 

But in case of electrode of Ru unit, there is a problem where 
adhesion of substrate becomes bad. — 

When adhesion of substrate and electrode film is bad 
generally, adhesion it improves densely it is possible at those 
time Ti layer etc isintroduced with densely, but when Ti is 
inserted, you cannotavoid increase of cost. 

[0006| 

As for this invention considering to this kind of problem, 
being somethingwhich it is possible, it offers thin film 
capacitor and manufacturing method which it Iriesto improve 
adhesion of underside electrode layer and substrate which 
contact with the substrate densely it makes objective. 

[0007] 
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<*n* ±®nmm*mxmmLxteitL$tii>n 

ttn£<DraicfflffiT<IJ«Sn£««-ra£« 



[0008] 

TK<b<Dfll^A<Slg«lca'>-r*ct:5l-LTJ: 
SiiSA* RuO, frim&ZhX&l^o 

[0009] 

£fc8SSf*ntf Ba^ Sr,. x TiO, (D^Ctf/UJ-fh 



[0010] 



_\ 



an. tt*<tn. ±**an***anLT» 

fclMT. ft«Jb(=TflMI£I*l£-f £40*1 

antTfT««an*ant*-tt4iHb**^** 
js*e»n*»*-r*ci:€»«t-r4»Ka 



[001 1 ] 

zzx'&mmtf dc x/<^^ai-j:ora«sn 

*fc*»n*»dW-ft»a>*H*#Xj&< Ar T? 

/4<#*£<*<D 20~50%fl>nST?3KA£tl£J:3 

i-i -r n \ 



[Means to Solve the Problems] 

As for one invention of this application, sequential laminating 
underside electrode layer * dielectric layer * topside 
electrode layer on substrate, adhesive layer which consists of 
oxide of metal which forms aforementioned underside 
electrode layer between aforementioned substrate and 
aforementioned underside electrode layer in thin film 
capacitor which is formed, liesbetween is something 
regarding thin film capacitor which densely is made feature. 

[0008) 

Aforementioned adhesive layer ratio of oxidation that may 
try decreases to continuous here from substrate facing toward 
underside electrode layer. 

In addition aforementioned adhesive layer ratio of oxidation 
that maytry decreases to stepwise from substrate feeing 
toward underside electrode layer. 

In addition as underside electrode layer is formed from Ru, 
adhesive layer maybe constituted from RUO2 . 

Or as underside electrode layer is formed from Ir, adhesive 
layer may reconstituted from lr0 2 . 



[0009] 



\ 



In addition substrate may be mica substrate here. , - _ 

and/or substrate glass^epoxy, substrate % polyimide baseplate, 
may be aramid substrate or other organic material substrate . 



In addition it is possible to be something where dielectric " 
layer consists of .crystal of perovskite structure of Eta* Sri. x 
TiOj. 

[0010] 

One invention regarding manufacturing method introduces 
oxidizing gas which underside electrode layeT oxidation is 
done with initial stage step which forms underside electrode 
layer on substrate in manufacturing method of thin film 
capacitor which sequential it tries to laminate underside 
electrode layer ^ dielectric layer* topside electrode layer on 
substrate and to form, Adhesive layer which consists of oxide 
layer between substrate and underside electrode layer is 
formed is something regarding manufacturing method of thin 
film capacitor which densely is made feature. 

[0011] 

Adhesive layer being DCsputtering method here, film 
formation it is possible to tryto be done. 

In addition when forming adhesive layer, atmosphere gas 
being Ar.oxidizing gas being 0 : , furthermore oxidizing gas 
maytry flows thatwith 20 - 50% concentration of gas entirety. 
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[0012] 
[0013] 

«a.i£Tfflm®ii£ dc x/^ai^oti 
mt^m^t. ®mmz$ dc <-^ai= j: 

Bg0)f?HfW)Xi:LT Ar *fcmt**X 
[00 1 4] 

c*ii=»LT*«iit»a-r«»«>iMb#xa) 

tt*tt*S>T*«a»l=ffi-3-ClM;0>ll£*< 



/ ' ' • 

In addition concentration of oxidizing gas which forms 
adhesive layer that maytry decreases to continuous at time of 
film formation. 

concentration of oxidizing gas which forms and/or adhesive 
layer that may irydecreases to stepwise at time of film 
formation. _ _ 

[0012] 

[Embodiment of the Invention] 

embodiment where this invention is desirable, adhesion of 
underside electrode layer of the substrate and capacitor which 
form thin film capacitor in order to improve, as the underside 
electrode layer is something which it tries' to introduce layer 
of oxide of same material between substrate and underside 
electrode layer . ( 

Namely when underside electrode layer is designated as Ru, 
in thin film capacitor whichis formed on mica substrate, 
adhesive layer of RuO : is formed in this underside electrode 
layer and between substrate . 

When underside electrode layer is Ir vis-a-vis this, IrC^is 
formedbetween substrate and underside electrode layer as 
adhesive layer. — : ._ ^~ 



[0GI3J. 



. FormaUon of this kind of adhes^ 
initial stage step wmcb ui^ 
fonnatkm' is a^n^7 mtrx^ 



underside electrode layer oxidation is done in gas atmosphere, 
forms oxide layer which reacbesadhesive layer withlhis. 

When for example underside electrode layer is formed with 
DC sputtering method , film formation we try aJsoadhesive 
layer to do with DCsputtering method , when forming 
adhesive layer, as atmosphere gas mixing to atmosphere 
gas making use of makinguse of Ar, in addition as 
oxidizing gas, adhesive layer we form. 

Here oxidizing gas it is possible to try to flow with 20 - 50% 
concentration of gas entirety. 

[00I4J 

When forming adhesive layer, when concentration of 
oxidizing gas 0 2 decreases to continuous at time of film 
formation, adhesive layer means that ratio of oxidation 
decreases to continuous from substrate facing toward the 
underside electrode layer. 

When forming adhesive layer vis-a-vis this, when 
concentration of the oxidizing gas is decreased to stepwise at 
time of film formation, adhesivelayer means that ratio of 
oxidation decreases to stepwise from the substrate facing 
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toward underside electrode layer. 
[0015] 

Between substrate and underside electrode layer , it means 
that adhesive iayerwhich designates oxide of metal which 
forms underside electrode layer as the component lies 
between in thin film capacitor which possesses underside 
electrode layer, "dielectric layer* topsi de elect rode layer 
which islaminated border on substrate and this substrate this 
way. 

Furthermore in this case it-can use crystal of perovskite 
structure of the Ba* Sr|. x Ti0 3 , as dielectric layer which can 
be put, it is desirable densely. 

[0016] 

As description above according to thin film capacitor, it 
becomes substrate, andihat adhesive layer is formed between 
underside electrode layer it reaches pointwhere adhesion of 
substrate and underside electrode layer improves with this, the 
thin film capacitor which does not have fact that exfoliation is 
caused after thermal processing is offered. 

In addition because adhesive layer can be formed without 
increasing step largely, reduction of cost becomes possible. 

V 

Furthexmore.as for substrate where thin film capacitor film 
was formed, substrate etc where resistor film is attached being 
- laminated* it pnxiuceselecumk circuit board of passive 
^dementmtexnaf rno^ possible. 



-;>V - 



a i ttawa^^^rtri^-f*** to 

[0018] 

m 2 i*«iz-7^*ais io <D^(j)<D&&®m 

fcfc^-f AtDfcSHllJStl* KA1 2 (AlSi 3 O 10 )(OH) 2 
[0019] 



(Working Examples)] 

thin film capacitor which relates to one Working Example of 
below this invention is explainedto order of production step 
with Figure 1-Figure 5 . / 

Figure I has shown mica substrate 10 which forms thin film 
capacitor. 

organic material substrate where is included by component 
oxide substrate and the glass-epoxy substrate, polyimide 
baseplate of main component, oxygen with such as mica 
substrate , glass substrate like the aramid substrate as 
substrate 10, furthermore is superior in heat resistance can be 
used. 

[0018] 

Figure 2 has shown crystal structure of mica of especially 
mica substrate 10. 

Furthermore chemical composition of mica is kA l 2 (Al Si 3 
Oio ) (OH ) <sub>2 . 

[0019] 
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io oy&mzos&moxmsmtfM 

[0020] ^ 

^l-J:y. mf4#) lOOnm <DmW.Xfcf&?,i> 0 

SSH 12 l**<D±UJ&fi&-tSTflf|SffiB 13 

TS9m«S 13 A< Ru <D«^ICli. SSI 12 14 
Ru0 2 

ttzTmW&m 13 6<IrCD«^|-|i, $@j§ 12 
14 IfO, 

[0021] . . ^ 

ztzmmm i2tTffl*«i i3 tto&mzks. : ~ 



<7)Tfim«S 13 200nni 0>KJf TJX 

CC-eT«IS«l 13 tLX It. Ru ^ Ir (D Jofc 
[0022] 

$5§J8 12 £7-f*gfi 10 tTfflIS«li 13 t 
<DfflZ&&?Z>ZtlZ&oX&1& 10 iTfiSmS 

ztnt&fa io iSSl 12 ttfbtlzMittofsl 

±T'$>btzit>iz> s« io ±ic«*#T«im£fi 

^fcTfiiimsi 13 tmmm n tit&mtta 
Mitto<nMmx'fr$>tztb\z8m&&8.mztt 

[0023] 



As in mica substrate 10 shown in Figure 1, hole is formed 
beforehand, the conductive paste is introduced here, through 
hole 1 1 is formed. 

. It means that this kind of through hole 1 1 forms interlayer 
connection expedient 

Furthermore there being a relief in surface of substrate 10. 
when the thin film formation is difficult, it is possible to 
accumulate glass coating or other planarizing film m order 
to increase planarhy. 

[0020) , 

t 

As shown next in Figure 2, adhesion of underside electrode 
layer adhesive layer 12in order to improve is formed with film 
thickness of for example approximately 100 nm with 
DCsputter vapor deposition method . 

Adhesive layer 12 is oxide of metal of underside electrode 
layer 13 which isformed on that. 

When underside electrode layer 13 is Ru, adhesive layer 12 
becomes Ru0 2 . 

In addition when underside electrode layer 13 is Ir, adhesive 
layer 12 becomes the Ir0 2 . 

40021] 

■ In addition adhesive layer in order to decrease stress where 
occurs in interface of 12 and underside electrode layer 13, 
ratio of oxidation of adhesive layerl2 from surface of 
substrate 10 is decreased in continuous, or to the stepwise to 

' interface of underside electrode layer 13 densely is desirable, * 

And on this kind of adhesive layer 1 2 underside electrode 
layer 13 of thin film capacitor, isformed with film thickness 
of for example 200 nm with sputter vapor deposition method . 



no! 



ble metal which is superior in heat resistance like Ru and Ir 
as underside electrode layer 13, is desirable here. 

[00221 

Adhesive layer 12 adhesion between substrate 10 and 
underside electrode layer 1 3 improvesbetween mica substrate 
10 and underside electrode layer 13 it arranges with densely. 

As for this when because substrate 10 and adhesive layer 12 
are together oxide, metal which directly forms underside 
electrode layer 1 3 on substrate 1 0 isaccumulated comparing, 
adhesion is improved. 

In addition underside electrode layer 13 and adhesive layer 12 
because it is a somethingrelated to metal between oxide 
adhesion has become satisfactory. 

[0023] 

Especially, when underside electrode layer 13 and adhesive 
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-f#fc>*>ffi*B l2a/CTi*<DT«*«B 13 ; 

htf 2 aS&SKfcStf. T«*«B 13 08 
<ttt£S*B l2£LTffi^^fclcl*,X7$*y- 
*8«<D?D-:tfX Ar lcB*££tfTS** 
KBfc**T«BB 12 ^©fiE-r^Ct6<T^. 
I agt0X/^ft$-y^-Cffi*B 12 £Tffi! 
ttlB 13 t*teW+Z>Zt&VZi>. 

Cffl*aK*Bft#X*«MW* At 

-f£ 02 #X<D3g«(Dlt¥£ 0.2-0.5 0DH£IC 

mmm \i omtow^kmrn io «*&tb 
wsm !3 b^bbmic* 1 t > L<i*8Wwi=«'> 

«B«lc»**1*;fctfJa*. 
[0024] 

TfiSSSB 13 £B«lfcftlcB*{tB 14$B 

^ 

-jHtPL Ll ttBa^Sr^TiCbCB ST), PbZr, Ti^ 
J&JPZ^ ^^Iai^CZrTitV (PLZT). 
^6ft^3 NtfejOs <PMNK B14 Ti 3 Ou. SrBij Ta ; 

[0025] X 

14 £JfcJ$Lfc&lC v jg 5 IC^ <fc9lC 
Pt<D±fflm«S 15£«*lf 200nm(Dgi?-C* 

Bfc-ertBU Cti€±««aB 15 i:Lr^<fe 

6 T«imss i3, §tm<* 

B i4,±«imSB 15 ©*Bftlz/<*-->^ 



layer 12 are formed with the sputter vapor deposition , 1 kind 
jusi to prepare metal target of vapor deposition to be 
necessary f it is connected to decrease of production cost with 
mis. 

When another metal from Tior other underside electrode layer 
13 is used it does t> dense to wearas layer 12, metal target 2 
becomes kinds necessary, but when oxide of underside 
electrode layer 13 it uses, as adhesive layer 12 mixing oxygen 
into the flow gas Ar of sputtering apparatus, oxidation doing 
in vapor deposition, forms adhesive layer) 2 densely to be 
possible, adhesive layer it can form 12 and underside 
electrode layer 1 3 with sputter target of 1 kind. 

in this case ratio of flow of O2 gas for Argas whichforms 
atmosphere gas should have been designated as 0.2 - 0.5 
ratios. 

When ratio of oxidation of adhesive layer 12 from substrate 
10 side itdecreases in continuous, or to stepwise to underside 
electrode layer 13 side, if flow of O^gas should have been 
decreased to continuous or stepwise. 

[0024] 

After forming underside electrode layer 13, as shown 
dielectric layer 1 4 in Figure 4, it formswith film thickness of 
for example 200 ran or less. 

It forms dielectric layer 14 with sputter vapor deposition 
method, sol-gel method. dipNmethod* or mist method Ba* 
Sr t . x Ti03(BST ), Pb Zr x Tii x 0 3 (PZT ), Pb^Lai.JZrTii.v) 
<sub> 1 - y/40 3 (PLZT ), Pb Mg l/3 Nbw O3 (PMN ), making 
use of material which possesses, ferroelectric characteristic 
like BL»Ti 3 O l2 . SrBhTa 2 0.}(SBT ). 

[0025] 

After forming dielectric layer 14, as shown in Figure 5, 
topside electrode layer 15 of Pt is formed with film thickness 
of for example 200 nm with sputter vapor deposition method . 

Furthermore replac ing to this kind of constitution, film 
formation it does Au with resistance heating vapor deposition 
method, it is possible with this as topside electrode layer 15. 

And administering mask after this, when patterning it does, 
itforms kind of thin film capacitor film which it shows in 
Figure 5 densely it becomespossible. 

In addition as shown in Figure 6, it is possible each every 
layer of underside electrode layer 1 3 . dielectric layer 1 4 . 
topside electrode layer 1 5 to do patterning. 

In this case through hole 1 1 is opened after thin film capacitor 
forming, it becomesdensely possible, width of process 
spreads. 

Furthermore patterning may be done with wet etching 
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methods dry etching method* sandblasting method or other 
various method . 

[0026] 

Furthermore electron sputter vapor deposition method was 
used regarding above-mentioned Working Example,adriesive 
layer as filn^ forming property of 12 and underside electrode 
layer 13, but if it is a method where oxidation is possible in 
film formation without being limited in thiskind of method, 
similar effect is acquired making use of RFsputter vapor 
deposition method and CVD method * other film- forming 
property. 

[0027] 

Figure 8 this way has shown one example of multilayer circuit 
board which has the thin film capacitor which is formed with 
method . 

Here first layer 21 * second layer 22 . third layer 23 ^ and 4 
th layer 24 which consist of mica substrate 4 -layer structure 
areformed. 

As metallization pattern 28 is formed to surface of first layer 
21 , mounted part 30 is mounledwiih state where electrical 
connection was done with solder ball 29 with the portion of 
this kind of metallization pattern 28 as electrode. 

Between first layer 21 and second layer 22 conducting layer 
3 1 which forms ground layer isfoemed. 

In addition as metallization pattern 32, is formed between 
second layer 22 and third layer 23 t thin film capacitor 33 is 
formed. 

Furthermore above-mentioned adhesive layer is formed to 
underside of underside electrode layer of this capacitor. 

In addition with metallization pattern 34 printing resistance 35 
is formed between the third layer 23 and 4 th layer 24 . 

In bottom surface of 4 th layer 24 it means that metallization 
pattern 36 is formed. " - 

Namely as for substrate where thin film capacitor 33 was 
formed, substrate etc where resistor film 35 was formed being 
laminated, it produces multilayer substrate of passive element 
internal model densely it becomes possible. 

[0028] 

[E ffects of the Invention] 

One invention of this application, sequential laminating 
underside electrode layer, dielectric layer, topside 
electrode layer on the substrate, is something which adhesive 
layer which consists of the oxide of metal which forms 
underside electrode laver between substrate and the underside 
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electrode layer in thin film capacitor which is formed, that 
tries lies between. 

[0029| 

Therefore according to this kind of constitution, at substrate 
and theadhesive layer which lies between between underside 
electrode layer , it is decidedthat adhesion of substrate and 
underside electrode layer improves, doing thermal processing 
inorder to form dielectric Layer, it reaches point where thin 
film capacitor whichexfoliation is difficult to occur is offered. 

[0030) 

It is something which it tries to form adhesive layer where 
oneinvention regarding manufacturing method, sequential 
laminating underside electrode layer* dielectric layer * 
topside electrode layer on the substrate, introduces oxidizing 
gas which underside electrode layer oxidation is done with the 
initial stage step which forms underside electrode layer on 
substrate in manufacturing method of thin film capacitor 
which it tries to form, consists of oxide layer between 
substrate and underside electrode layer . 

[0031] 

Therefore according to this kind o f method, with initial stage 
step which forms underside electrode layer as. underside 
electrode layer it is decided that adhesive layer is formed with 
oxide layer which consists of same material attendant upon 
meintroduction of oxidizing gas, forms adhesive layer mT 
effective withoutincreasing production step largely densely to 

become possible, decrease o f production_c6st _of jhin film_ 

capacitor becomes possible. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view of mica substrate. 
[Figure 2 1 

It is a longitudinal cross-sectional view of mica substrate 
where adhesive layer'was formed. 

(Figure 3] 

It is a longitudinal cross-sectional v iew of mica substrate 
where underside electrode layer was formed. 

[Figure 4] 

II is a longitudinal cross-sectional view of mica substrate 
where dielectric layer was formed. 

[Figure 5] 

It is a longitudinal cross-sectional view of mica substrate 
where thin film capacitor was formed. 
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[Figure 6] 

It is a longitudinal cross-sectional view of mica substrate 
where thin film capacitor was formed. 

(Figure 7] 

It is a crystal structure figure of mica. 
[Figure 8] 

It is a longitudinal cross-sectional view of multilayer substrate 
which builds in thin film capacitor. 

[Explanation of Symbols in Drawings) 

10.. 

mica substrate 
II.... 

through hole 
12.... 

Adhesive layer 
13 

underside electrode layer 

dielectric layer _ . s . „ 1- 

15.... _ ~™ 

topside electnxie layer -.'y ; v ' ■ : y v~ 

21.. ^ " " 

first layer 
22.. 

second layer 
23.. .. 
third layer 
24.. .. 
4 th layer 
28.. 

metallization pattern 
29.. .. 
solder ball 
30.. 

mounted part 
31.... 
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10 



,11 



conducting layer (ground layer ) / 

32!. .. 

metallization pattern 

33.... 
capacitor 
34.. .. 

metallization pattern 

35.... 

\ 

Printing resistance 
36.. 

metallization pattern 
[Figure 1] 
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{Figure 3J 



14 13 12 

; ) ) 



i\\\\\\\\%\\\\VA\%«m\v 



V///////V/A 



[04] 



[05] 



r 
10 11 



[Figure 4] 
[Figure 5] 
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